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(57) Abstract 

PROBLEM TO BE SOLVED: To 
reduce power consumption by 
providing a switch between adjacent 
signal lines and turning on/off these 
switches with the prescribed timing 
in plural signal lines successively 
driven. 

SOLUTION: A vertical scanning 
circuit 40 is constituted of a vertical 
shift register 42, a vertical selecting 
line driver 44 consisting of pMOS, 
nMOS transistors, and switching 
elements M2, M3,... Mk connecting 
between adjacent signal lines in 
vertical scanning lines VSL1, 
VSL2,... VSLk. The vertical selecting 
line VSL1 fs charged to driving 
voltage VSL2 at the first period of a 
horizontal synchronizing signal. The 
vertical selecting lines VSL1 and 
VSL2 both are set to a floating 
state at directly before finish of the 
first period, rearrangement of 
electric charges is performed by 
turning on the switching element M2 
between vertical selecting lines, and 
the vertical selecting line VSL2 is 
charged to Vp/2. In the second 
period, the vertical selecting line 
VSL2 is charged to driving voltage 
Vp from Vp/2. After that, 
rearrangement of electric charges is 
performed in the same way in each 
vertical selecting line VSL1,... VSLk. 
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[BUS] iB**H^»Jcd3lt-5Bl5^'5»SjW!«© 
^M2, M3, MkSrggRU *¥PBWfSf"§-HD<75 

i ^fflgfcisffistR^v s l i *mmw±.v? 

v>u ie»!B^»Ti-siefliw-saaBRi»vLs 1 1 

vLS2*Ht7n-f^>^tiia, -news 

ffif<Oflf#E&frV \ Sjljl^V S L 2 £ V P / 2 (C^ 
^t5o 2JS»iBlc:A5£, Sil®TOVLS2«r 
V P /2*»ib^ib®EVp tt-lcft-^U Wl^<75=& 
SMiRiS! tFltlRcSfffon^Slc «fc t) -av P / 2 (c 




1 

imxmi) n (nf±2^±rofisc) ^cDiw^mmft 
^^^mm^mm^m^mmm^xh^x. 
m*b, 

±mm lfrbmn *%x<D&it^m$:\mfc±.mr £<o* 
±mm i ( * = i , 2, -, n - 1 ) *xDm%m*±xs. 

ffiJ£<vW£^i%ft£fttcfot, fcrojfc (i+i) *<7Mf 
n (nf±2Ri:Wgffc) *(OfHKiilR^iC4o^-C, 

&owmm^<Dmctm&hx\,>z>m&<D^ y^y 

±§E^i (i = l, 2, •-, n-1) ^cDSEtbJlWH^ 

t±xsm (i + D ^<Dwrnmmm<D±m^ 

[IS*JS 3 ] ±1E3? i ^OiEUbfm -*§«<fc il ( i + 1 ) * 

£\ ^?>Jf5 i JoJ;^ ( i + 1 ) *collHKrff-§^*^ 
n-xw ^^Sgt-^^ttTV ^si*^2f3i<7)?for B 

±s^mmmz.mm.&fox\^ vyy^9\zx. , om 

[000 1] 

mzm^m^mm^b'i^m^bix. mmmmm 
t£ b°zmm^&immmm&z.m-tz>h<nxzoz>o 

[0 0 0 2] 
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FT (Thin film transistor) jSaV^u-Cfi, SiE^ 

[0003] 11 6 iififfij£2aa*&o— ltv * 
s. ^tmm.^M^nm^4 $ 7 

[0 0 0 4] ffiijitf^ K^-T^-fi, 0^WJ;5{-p 
MOS F7^?i:nMOS hyy-J^KX. 

Mf-^-Sci, S C 2. S C 3, ScK^A7J§tt> 

/<-^©titt»MtimiiOT?iiv s l i , v s 

L2, V S L 3, -, VSLk*SfiSi*$jx-rv^. 
[OOO5]0iR(4\ h^^^^P 1 ^NltCt^ttl 

K ^ ?> t h 7 >^ ^ P 1 t N 1 » K W v^sg 
m&frX^y<><-?-<D\tiji$%i-&Bf$.$ixZ> e m%-o 
'*-9 ©A«?lc/ M 1 i^/i^JIWWt* S ci $ 
t^TV^5 < ^t % h7yv^^Nl»y, hy^v^* 
P 1 t> SHjIS^V S L 1 ^i^iGNDJd 

[0006] m 6 (Dm&jggmv&oymi'pf'j 5 

1, #2, d>3, — , <*k(± N -tix-ensaj^iftv S 

LI, VSL2, VSL3, V S L k <D\t L 
E1^<75J:5{^ #*¥JS1»] (1H) rttCffiS 
iSJRI^VSLl, VSL2, VSL3, -, VSLk^ 

50 [ 0 0 0 7 ] si 6 \z^-mm^mmz x @7 
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[0008] 

^(DmMMmmmoo^ ^x, &m-mm r t ^&mmm 

v P t.xfr-wrz><Dx\ z.mz.wo$mmjifr-k% 
[0009] m^^'^(Dmm^M<D^. 

[0 0 10] 

[«frl] 

PC =k • C S • V P 2 • f V ■- (1) 

[ooii] m^m.^mm.<o^<^-Mt, ism\%&iuz. 

£hkcmwmmk<n*.m>m*-z>(DX\ mmn 
tiPc fronts* $"b(c, 7^7* cs^jSKo^ib 

btix\, ^i^B^mm^^ "X7 u-j>,m%i$k 

[0012] %mm*s A^^*tf(ci£^-x^§nfct 

[00 13] 

«\ #^^{f -*t«S*»[H]Sgf4, n ( n (4 2 J£l±Wg 

miijiHiss-cfooT, ^^ff^^i^^nx^ 
UKfBi (i = l, 2, -, n-D ^rom-^ 

^±IE9f^mBE(C(*^$ixfcfc<t, fr<nm (i + l) 

teis ( i + 1 ) *0)m-mr$<D±.m^ v^m^ 

[0 0 14] *7t, *^<0jftUBttta]HK:£« 

^■fe^sfT^icien $n, iSftu/Kon - i testis 
iRmwtkztu im±>wnzt \z.mmm j mmm 
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8E#ii*fS-flft±<oiiSSifll -§4as £T«-H*£*5*1-5 
JSIMHWllHlK-efcoT, n (nl42£A-h©£») *<DIZ 

i (i = l, 2, n-l) *roraHffl»?ifiWS±|E9f 
^fflffild^^tLfcfci, HXC0W, (i + l) 

9$ (i + l) 3^)WBfiW!lWB«>±IB^>r y^irm- 

[0 0 15] £<bl£> *3SWCJ4s #j»a4» ±IEJ&i 
*«Wf?i^ (i + l) *OlElWf-§^Wco±fE 

( i + 1 ) *0«ttilWlfc6S7 a w >^^('I3:S 

•tzbz. ±x^m\*bmi (i + D &<Dm)mm 

[0 0 16] *JBWl-J:ntf» Bfit<oraKrtiffitdK»iS 
^s\sfrb±SdE8&&&$.X'\zm£)rtZ><DX\ it^B<Dm 

u fcizmrtz>m*m<on.m*wh±ifz>zb\z£. 

[0 0 17] 

B B B*^ili-> !) Tyw/^<5 wu^miUSS 1 0, -+^7° 
/^-/u KHJ?S2 0*5<tO^B 3 B-'^^3 0lz£ <0ffi)&£ 

WSBStR^V S L 1 , VSL2, ••, VSLk, 

5? <9fl|j«$tlT^-5 0 
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[00181 *s V Tjv//<7 Uvi^yUBS 1 0 fi, *s V 
fix ->yT/HcA^$ti2)-7K¥ilffl (1H) (DWmt 
[0019] ■fr^/P*— >u KEBS 2 0 li, wtt, 

•T5o *LT % ^SHSmflOjljsfcfS^S 1, S2, 
S3, — , Sm£ff-§#SL1, S L 2, SL3, — , 
S LmfC^ftmtB^I-Sc 

[0 0 2 0] ifc&/^U3 0»i, ^imtClSg^ixT^ 
S^^O^ir/WLii, L12, Li3, Li™, L21, 
L22, L23. *-'. L2m, Lkl, Lk2. Lk3» — , Lkm^ 

[0021] 0^(7? i 5 {c s ^BB-fe^K^— yjco*te^ 
nT^-So TFT(C*JV>T, y-^SfcliKK^i 

^rf s^awijiksro 5 ^^^-^Mt-^s l i , 

S L 2, SL3, -, SLmcOrtfnlttA^ — 

JiSitjB&l&V S L 1 , V S L 2, -, VSLkO^t) 
(5in75^o{cgSgc$ixTV>2)o Oflx.tf. Wft-fe/i'Lii© 
— *<D#i§W£VssKS3R£*U fifc^TFT (Tn) 

^mtfjimmitmsms l i K&ffistu Hist 

iltRMS V L 1 td^c$nTV ^ 0 

[0022] C <7}i 0 iC s f^aV^^3 0 (Cfcl ^m* 
©ff-fHSLl, S L 2, S L 3, SLmtk*© 
Sitilt^VSLl, V S L 2, — , VSLk^M 
I^MtlmX k iiWT F T^iL^Mffe/^K® &iX 
tV*. lel-fT^TFTJi-t^f^SiSilWi^P 

snTv*5ffiB3WWWafci:T:*v/a-:7U TFT 
zt\zx<o, ^MfOTFTiSWKfci-^U Wa&CT 

Kiaiss 2 o (c i 19 ta^j $nfciaiflr*6 j 

#ffco®a|-feyKcJ; <o K&fcS^ ^ftS <73T\ ffiaV 

3 OfdJ: "9— 7 U-A(DjB^^$^ o 

[002 3] ffcS/MvU 3 0 iCieM^^TV >5 k *<73l 
BSSWiRli, ffiil*«lHlifH4 0|Cj;t?»$n^o 122 

4 Oli, m&is7 K l/y^?4 2, if itW pMO S |^ 
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7^(V<— 4 4:fciU J k;$:<C>SfijfeSiBIVSL 1, VSL 

2, -, vsLkiz&\izmkgrtZ>iw^m<nfflizWffi£ 

ilT^5^7fy^M2, M3, — , Mkirj;!? 
®7j*c7> pMOS Yy^is^tkzmm&Zln. 

*«B&r*^«iwa!J«ji. -etim§n 93-5 sffiiitiK 

7(9 (DfflWit ^ri> 1 c , *2c, *3c, •-, * (k-1) 
[0024] £jg >>7 h U Sfc* 9 4 21% Mz-li. Wb. 

<n*s7 v ui?x?iz£ <9mf&£ftx\<^ 0 mm.^7 h ^ 

■^?4 2 tt, A# £ix5*¥l^#i«-^HD*i iuest 
PWHt-f-VDJoS tr, SilGBftift K5>(V<— 4 4 

ftSf * 1 n, <t>2n, *3n, Hn, *lp, 
<t>2p, <f»3p, 0 k pSrtB^U y^if% 
^2, M3, MMZ^faZftUD^ y^Jfm^ 
<D*>'/*7$:ffl»+Z»mm%r4> 1 c, *2c, <^ 3 
50 c, 4> (k-1) c£rffi7T3-5o 

[0 0 2 5] Sil3tRK7^/<— 4 4fi, Si£^7hU 
■^^4 2 d^owWKf^taffi: k ^oSitilim v 

SLl, VSL 2, V S L k ^IEiH-5„ ^Jx.ti, 
pMOS h7y-^?P lfciO^nMOS h^^v 5 ^-^ 
N 1 fi, m&i^y h UZ?X?4 2frb<DfflfflE-%<l> 1 P 
*J«tOt« 1 nlc^Cr, SitJUR^VSL 1 ^rSEtbffiff 

v P *fc{ig»wffiGND©is>rn*^K3£i-5 B 
- ic, pMOS h7y-^P icoy— ^.(±fflffivp .cjg 

n MO S h 7 9 N 1 <73 y— ^{i^Sfi 

u-c ^m±tmm.zfos z<Dm?t&\zmwmmv s l 
liMSsttsnrv^o h7^v^*pi£Ni<7>7*— h 

[0 0 2 6] Wlx-li. $MSm-4> 1 vtfs^ 1"</K « 
ln^D-WyKOit, h7V'^^PliNl^i 
h\Zit7i-^> a Z\<Db%, SiljltR^VSL \fi>7u — 
J- 4 >»fc5. *Mf-§-* 1 p i 4, 1 ndS 
i tf^M' l"<;U<Db%, h7>-y>^Pl^t7, N 
^ 1 A'^y U SUjI^ V SLl ^S^ife^iG N D idf* 
Rf$4x5 0 *^ii, mm?r<t> 1 p i: * 1 ntfk hlzu 
— L-<yK75i#s h7yy'^^Pl^ty N1M7 
L> Sitil^V S L 1 *«ffi!±Vp {Cf*^$tL5 0 
^*>\ 1 p#D— 0 1 n^vY 

/Wti h7>-y>?Pi iNi^tyct>U IE 
ffihttivp r<7D^45^lh$H5„ fib 

toaijSiltR^V S L 2 . VSL 3, VSLkfiffiiS 

mmv s l 1 1 msm i:<t 5 ^m-^Ttc^o 

tl^pMOS h77y7?tnMOS h^V^^^lC 
5(7 i«9!SE©j$i-L5o 
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[0027] E3ii N S2 ^-tmghmhm&cDmt? 

[0028] El 3 \Z.7F~f~£. 0 IC, i^m%\% ^-HDfi— 

[0029] wmm^ ^xmmt %*> ip, 02 

p, ^3p, — , <S> k pfcJ:T^$lJWf^-« 1 n, <f> 2 
n, i*3n, 4> k nT^i 'blcW W</MC{£^£tl 
-CV>5«0-t\ SB31iK|fcK7^— 4 4|C:&^T#pM 
OSh7>^?Pl, P2, P3, ••, Pk^7 
U tnMOSh^y^^Nl, N2, N3, — , N 
kfr*>~i-Z> 0 Z<Dfztb, StoStRllV S L 1 , VSL 
2, V S L k ^TgiftHiiGNDt^^n 
-60 rcoir^.^Mf^-* 1 c, <J>2c, d>3 i>0 

c, — , 4> (k-1) ciH-^T/^ U^K-^^n 
X\/^Z><DX'*4 7f^S?M2, M3, •-, Mk^t 

[0 0 3 0] ft?Oro*¥ISl»MS-§-HD*SA^J$KSiaffJ 

*lpt)B- w<;i-{cft 5 0 *UCJS CTgjttifflftHi K 

7>^^N1^7fS©T\ SjfiaW?j»VSLl^ 

[0031] m^<D^nmtm'T-ti>mM\\z.umm^r 

mt^-<t> 1 n 7)5 n - w</k©£ ^ tdfm $ tLSo r<Ofc 

2 n in-l/^/HC^^ntV ^6DT% n 
MOS h7^^N2tt7f50t\ liltRiV 
S L 1 J3 it/V S L 2 ASHI-7 n-r^ y^il-fc 

OOlSJII, SSjI^ V S L 1 »d ct «9 ffiBStRifilV S L 2 

iffiSWfftV S L 1 tfSgHMiEEVp jcfc "9 . SjEStRlftV 
S L 2 ^ilMftEG N Dt£fc5G0T\ ffl^fS^iH^ 

[0 0 3 2] '{k^s &¥MM{E%-HD<D2m%l3 (2H 

I'^MZ.ty'OfeX-hfcZ),, ZCOfcto, nMO 
S ]-7>y^?Nlf>^-yL, JlDffjStl^V S L 1 50 
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v^StU S«iaffiGND{C«Wf$tL6. S 
fc» ^ y^^(H-M2^7i-S 0 — MWf-t 
* 2 p^ys^- i/^u^^n — l/^Kd^r) <9 CO 
T\ P MOSh7>y^?P2^tyU SiSiltR^V 
SL27j>V P / 2frbWShW±Vp tc^-y— v^ft, 7K 
J|Zpl»lfS-^-H D <D% 2 <©J3JH<&raiaBiWIffi V P 

[0033] -<nx?^ ^lJ^WB^T-rsa:^ 
SHjIR^V s L 1 t V S L 2 vrflffiro?? #1 B# 
fTtoftS r. £ \Z X <9 , SfiiitR^V S L 2 /)>-§. V P / 
2*-C«P*>±»fe>nS. ^LT, fg2^«@lcA-5t, 
Sit»tRMVSL2^Vp /2d^V P ic?^— v=$ft 
6 0 fijfjSSyftVSL2S:raKii-5fl(rt-, fffiH]lwI*fb£ 
nSSBjlWV S L 1 <7>m^£Wf Uffl LT, SBjI^ 

IvsnivsL2 *c*sv ^Tm*ff^ifii--5 - £ I- 
«fc "9 , SiSJWyftv S l 2 7)s— sjESbfflff Vp^fSfS^ 

^«±^/^xi^*>±tf e>tt5„ fiisaw?*sivs 

L24»»t5i:^ V P /2 7)^HSbaffiVp $T*f 
UjHISSco J: ^ (-Siljimv S L 2 &g&HMMfcGNDj&» 

[0034] gffiiwMv s l 2m%n&wmmmv 

SL3, — , VSLkll ±3zl!bfcSil31tRI^VLS 2 

vp/2 i"<Mc^v—i/i'Xfrbmmn5£.vp i-^-v 
(nffi&mjj&imzftZo -<79=t 5 ic-;-*ioSGi 

JR^V S L 1 Sr|»»-J-tf, fficO^S-Siijl^V SL2, V 
SL3, VSLkJC^V^TPO-a-^SiijltR^rao 

[0035] u±mw L/t <t 5 *$m&m\cj:ti 

li. Sitim^VSLl, VSL2, VSLktfc 
M3, Mk*g8KU 7K¥l5lMf^-HDcDljlffi@ 

^x^-fsitii^v s l 1 £mmm±vp \z.^ 

U 1 J^ffl 1 *^Ti"5iEBti(cfiijijl^Mv L S 1 
tVLS 24-i fcic7P-f^>«i;g:fu ctt 
b<nm&38tR3®m>x<< 7fy^IfM 2 ^*yt5 i 
t X\ nMv>WMl¥n v \ MSRI$ v s l 2 v P 

iVLS 2SrVp / /2/l^iIZ»)SEEVp ^T'fC^^— v= 
^5o 

[003 6] %2%Wm 

m 4 ii, ^P9i{c».syfe B B »jii]ifgtDi? 2 <nmmmz 
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(DXj s/f-S 1 b, S2b, S 3 b-ioit/S 1 a, S 
2 a, S 3 a---£ffl^Tk#OSi!iS#$jlVS L 1, V 
SL2, V S L k ZmSfrfZo 
10 0 3 7] m^<D&0\^ h 1^**4 2 a 

<i, *¥ISI»lfS#HD*J«tt^iiepJ»ift#VDS:S*t 

BUFl, BUF2, BUF3-»t5. #^7 7 
rCOi'PigtWf^-* 1 a, 0 2 a, 0 3 a •••rtW^tl 

HDWJl^rifdii^MililiRM^KiflffiVp 

[0 0 3 8] y<yyrBVF KDiHtl^lt^ -y^-S 

i b zftLxmrnmiRimv s l i ir^^ i*h$ 

t^C0ffi(C ^.-Y ->^S 2 a, S3 a, S4a-^tl 

mtg^n-a^a met; mwmmv sl 1 tv 

VSL2iVSL3^(75r B 1(C:, ->^S 3 a ^jggc$ 

[0 0 3 9] ^yfSlb, S2b, S3b-*5J;0« 
Sla, S2a, S 3 a •••14, {JiJxitf, El 2 l^ffl 1 
co^5£^||<i:|5Ht(^ gfi»:7 h t-v^4 2 az5><b<D 

trews. 

- [0040] @5li x E4 (c^-t*f B .iiaijtp]Sg(Oib^B# 
o^-T h-C*>5o W"T\ BI4*JJ:0BI5«: 

#SLoo, *^ff^roftf^(cov^^i-?)'o El 5 
fc*$WT, ffi^S l~Sml2, 0iJ;Ui, H HC^tlft* 
NT-^-^^U*— KI5JK 2 01C£ !9fit-§- 
iSLl, SL2, SL3, — , S Lm(C[±l73$tv5BI 

[004 1] 0^<D X 0 7k¥IS]fflf3 ^-HDCOjllWr 
b\C&'<yyT BUF 1, BUF 2, BUF 3---^8E 

v-7 h 4 2a frb<n$mim-K& VmWlZiX, 

ioo42] myitis y^mm\t -§-h d<7d i mm s »c*s 

p CHx^tiT^-So ^yfSl b^V 

-fSOT, SMWIfcV S L 1 #f*®j®0EV P fc{SfS£ 

-y^S 1 b^7-T^C0T\ mBMiHMVS L 1 iV 
SL2i5Hi:7D- f--f ^ttlKcfiW^n-CV^S. 

sluvsl2 <Dm\^ mM^nm^ftfrtiz* n 
tftwMzoy^ mmmmv s l i t v s l 2 a*»iatf 

Vp /2lc«#£*i$„ 
[0 0 4 3] 7kW0Mf^HDcO21]WI@lcA5<k, '< 
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777BUF 2#lEfii£tu ^<DiHti^tmW)9J±v 
p ic{*#$tt^ 0 -<Db£s ^5'fS2b^yt5 

<75T\ HiRlV S L 2 ASiaBrtBEVp (C^-v?^ 
BP*>. Sil3St^VSL2«i9^9gji3i^ 
VLS 1 <b(7)«^S^iE(CJ;i9, — B.Vp /2*-C^+ 
-i?£tltzhb, s<y77BUF 2iC£")mWmj£Vp 

/<? [0044] Sitil^V S L 2 WI$C9{tilO#lliijit#i 

»VSL3-Ii, Si£®S^VSL2i:J5^CJ:5 

(c, p^-r^siijim^wm^H^ci 19 -§.v 

P /2<Dl"<;UliX°=3 Lj r—i'Ltzhb, mW^BVp I- 

[0045] J&Uilft^ L/c i 5 (d x ^UB^ffi[C,tn 
tf, TK^PMf-^HDioit/SiSIWlMf^-VD^g^T 
iB">7 h^^4 2 a l:iD/^77BUF 1, B 
U F 2 , B U F 3 • • -^Tk^JlWr-i: ttG&BKl L s 
20 \slM{B^rHB(D 1 mMS[Cio\,^X ^ y^S 1 b^V 
U WmStRMV S L 1 SrSSWrttlEVp {-^}%r5o 1 
mmWMT-tZWfftlzX'f yf-S l bi:t7U s> 
fS2a^>t5rit', SSGSiRSV S L 1 ir V S 
L 2 0>*|RrW£e*fTV \ StSSftiMtV SL2^rVp/ 
2KW$rfZ><, 7K¥I^Mf-§-HD<D2iHWH(-*3V^, 
^5'fS2bWyL, ^y77BUF 2{C<£ ^SQlE 
Jl^VSL2^Vp /2 7j^V P fC^-r— v>^So r 

<Dti#>s mmmm&mhi-ztcitotDffimmtizmfrv 
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